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Rotational ly dividing plate type ICP source apparatus 



Abstract: 

Disclosed is a rotationally dividing plate type ICP source apparatus that can be utilized in 
etching, depositing and sputtering processes using plasmas, the apparatus comprising an reaction 
chamber having an upper part in an open state and a side part being formed with a opening part 
capable of being opened and closed to be sealed off, a wafer holder installed inside the reaction 
chamber, to support a wafer, a cover installed to be sealed off and formed of an insulation 
material, to isolate the opening part of the reaction chamber from the outside, a pipe connected in 
the lower part of the reaction chamber so as to introduce a reaction gas from the outside, an ICP 
source rotation plate rotably installed on the top of the cover, coil parts separated from each other 
on the top of the rotation plate, each being spirally fixed and arranged, an insulation bar that 
fixedly supports the coil parts on the rotation plate, and a rotation gear coupled with a side part of 
the ICP source rotation plate, which rotates the rotation plate at an arbitrary speed and direction, 
wherein each separate high frequency power is accessed to each of the coil parts, and each 
separate high frequency matching box is mounted on each of the coil parts, that uniformly 
maintains the voltage applied from each high frequency power, and a bios high frequency power 
is connected to the wafer holder and is discharged inside the reaction chamber together with the 
coil parts, thereby forming a predetermined plasma. 
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a^7f t^^5E|c>i ?Sul£K A^7| bj-g ^tH^t LH^o{j ^^|s|ol ^|0|iH# ^^I^^^I^F^ ^-l|o|Ji1 ^c^sn, ^ 

■y-71 SIS© ^^ofi>M lassjos. :^\^\o[7\ iws- H^o^^^ -y^7i icp sisesj ^s-^oii a&sicn 

"1-^471' g^sElJi, ztztsi Jl^nF £!7hsj^ ^^o^7^| ^:^|Al7|7| ^^joK Zt7| lil^^F 



m^L^ ^ ©S^ ge||o| eg ICP S*|s| u^E^M^t ^EhQ£ 5! 37HS -g-ltS 

1 : ^l-g ^fcH 2 : ?1|0|5H 
3 : ^|0|iB| 4 : 
5 : Oa 6 : nfO|^ 



ICP(^i #^^2icl^; Inductively Coupled Plasma) ^r^(source) &*|o|| ^o|cK 

iMHzoijAH 100MHz Mo\^ ^t! ^s|-4:o| ii|-§,to^ -S^S. ^H- #a|-£ioj^ ^ oi^in a 

-E cjigs oJx^fi^ oi^ 9-iioi2i 7itK>ii xils^^HSM^, s^qais. ssoii sjioiahoi #a^^a^ ggoii A^g 

^ oicK o|B|a- ICR o|ii|oilJE #^^^S□^ gS^li ^§A|p^|7| S*I^Ai ECR(Electron Cyclotron 

Resonance) CCP(Capacitively Coupled Plasma) S'^|7^ 21«^K 

COP ^^^\^ -ys^o^ M^F^sof 7i-A|ah. o|$^^ s,mm ^^^i ^:^i s 

^ RF ss^^ ai^in. ois oiimx|# ^ ^oii ^ssfc^. 

££eh. ECR #B|-^of S?t|oi|Ait, ^e. a&S #^^SD^s| o|S o||l|;^|7K RF SSol 33^1^ 

UjO|Ol>i:^A|7|o^Afc| ^l|«:|OS ^SJ^m ^ Sll^K 

'fe>^:?l ICP S-^l-b gSaaoll ^aS!- a^ldmTorr Ml^l SOmTorr) uHoll ^ Sl-fe 

oi 5ii^°i. sE.m c^B ^^*ioii d|*to^ uis^^ ^^^^fflA^£E ^ ^igs =^^5sp^s aaieg. q 

0|0j| [ifaK ^at^EOfg 0|Seh gS§ 7|^0||Ai^ ICP 4::rir Sxl7|- ^^1 Al^S£|Jl Sicf. 



nsHDii, #£Ho|| 5icHAi. olal«f ICP ^^*|o{|^ Msljoie «^a{o| ^h^|7|. A^§£|5lJ°a:^. ojaioj- ^ 

S*ll ^^IS iESsHot ^n^o\ JX^u^, ^a-. g^aoil si^f #a^2E□^ af^BPI ^5ll Ai^ oj. 

^s|oj shH^lol A|§aj|o|Ajo| SfiLS *p| oHSoil. c+?f»5Soi| c(|g«^fe -^?3^o| So|a|^ -^^liaol 5U5ii^l-. 

ccfaH. ^ o|Bltf #eH2i| -^xflg^ eUS^PI ^|o^oi ef^a ^Hs. #211^1 ^*IIS #s||o|e gj^^o] |Qp 

:±:::^r ^^*IS 7H'y*^o^, #^^^□^s| «o|s|-7|| o|S ^ Si^iH . SE*} c+^fSSaoij q|§e|"b -S-S^-g » 



Aj.7| - e-^epl ^jsrFOi, ^ Jiet-e. ^•■¥71' 7H«^S ^l-Ell^ m^^Oi SiHOi. ^o^YoII^ aS^^o^ ^Hfiil 7j 

a?7j a^£|al sife SHfiK -fej-71 lH-^oii -axlsjol ^tjoliElS :^|xi»|-fe $||o|iil ^cifif. ^^ 

o| ^|.Y01|A^ Sj^^^Ei Hj-g 7^:^# H^A|^|7| ^ S[| u[0\^9\^ ^^y\ fe^¥0<|Ai 7^^§^7^1 -^jS:! 

sjoi ICP ri:^ siae^. -y-^l -^^YoIIaH aH^ Aj-en^ L-j-Aj^ Jig bH^3 z|z|o| « 

^7| Mi!¥# yoiiAi jigsjo^ :^i^iopi ^'21 u^o^fi|-. ^71 icp ^r^t ^^¥o\\ ^a- 

5\o\ BJ^^ SISAl^'lt SfelS 7|o{S s&^hol. fe^7| 2tz|s| s^^oll^ 2}7| "g^fil 

ji^m JI^^J7^ g^sjji. 5E«h ^t^i^i II^^J^¥E^ ^7fhj-^ sa-i ^s^w ^x|a|7|7| ^^h 2|7| »gssi 

^\d]o\ LH«oi|Ai g^asio] ±^2\ MaF2Eah# S^A|a ^ g^H^ SIS #Bl|o|eg icp ±± S-x|S xfl 
5E«K -y-71 ^itHoj sa:^Ht Ai|B}°{ -ilS^HS ^o| b^#^s^c^. 

££^. ^^7| 7ibHah aiHo| g^^oflfe y§ ijtHsj aS-^S Sf^»-A|?|7| otlo| xij^si^ ^oj 

f£*l-. ■^:7| u>g 7^^^S liFolHoii^ 7F>^# "^ol^ #o|7[ E^SHH §y aiS SH^K y§ ?BtH MIS HQ 
SES. -fe^7| aei^ 3ci|oi7|o|| Bizf[oi xMo\ s\B.S,^ fla&si aig a-fi: oMI mo\m ^ SiTil ?i 

oi bn^^*^c^. 
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l-^^loil] 

0i7|Ai. S 1-E- & II°K>i| CCf# SBl|0| Eg ICP Si^lSl L-^E^L}|t ^"EhSi S! S:?^ SSfJ 

axH, ^ neh^ ^^^ig #e{|o|H ICP S-^loilAi ^ig ICP ri::^:: ^^^l-c^l, 

-g- :I1£J'01| CLFsDj^ gB«o| ^^ilS ICP ±^0|1A4 JL^Xi[ SSOl ol7|-S|^ ^5-|^K>l 7^^^^£^ 

o\o\\ ah^K £ 1<H| ^m^Mol, ^ Jnoioil ccf-a £|g ICP atH(l)-& o|ai 

§ g^^oii^ y# SiH(i)2|^§^§ S^A|7|7| i^tl*^oi 01l(5)o| xiig^cK 

^th -^-71 «hg ?3t*1(1)Sj 2|¥^-?-Ed 7h:ii# iEJA|7|7| & 4lfO|i(6)7|- o4g£|Oi ^l^tH. 0\B\ 

7^:^^lS^ x^|olo^^.aH(9)7^^7:|£!cK 

ehS ^7| S'Htflol A^^Oil^ e Jl2iO{\ tL\^ ICP rl:::^: ^IS&{10)0| 7|"^*|-71| ^P^|S|CH ^oo:j^ ol&l^i- 

(10)2< ^^^Oll^, ^o^oj A»-^oj| £A|S Hf^f ^0|. AH^ ^^EHoflAi l-KdS^^ ^t^^ ^^¥(11)7h 

^\^\^ ^^^[o\(^2)o\\ 9\m jigsjcH 2ic+. o|bi$.i- zfz^si ^^-^-dDoii-^ z|7| 'g^fii Ji^nF (13)71- g^s) 
CH siHD^. SES- ^^^^^ ^^^h JaW(13)^'¥EH ^7|-s|-& SS-g IISoFtII #x|a|^|7| ^|«H ^7| ^^fil il^iih S 

1,^71 {14)7^ &*|£|Ol Sic}. 

SEth, -^^71 ICP S|StKlO)S| ^e^-^Olj-b S.B^(^5)0\\ 9\^[0i ^^^^ 7|0^(16)7^ SE^SJCH sis&do) 

g oj'ojo| u^f^o^ slS^IS ^ ^o] %l^al. ■fe>^7| seldsj-c- xilcH7t(i 7)t)|| a| ot-o^ AilcH 

(10)^1 ^11= ^ ^SoWl xilcH^ ^ aiTil ^cK 

?atHd)^ L-H-^cHi 3-*!-^ ?-l|cHiH §ci(3)ojI^ «Fo[oi::^# i4^4d8)7h o^^gsjcH 

dl)a[ if/Tlj oj-s akH(i)o| uH-?-oi|Ai ^i-SsjcH 4igs| Ma|-^Dt« S^a|^ ^ ^h^j., 

S« ?||0|m(2)# ^lOjlr) SCH(3)#ol| ^# ^^ellOilAi «|g and) Ml^Oil 7^r^bS ^^Al^l :¥:oi|, 

-¥d 1)011 oiSa Jl^iiF II^i?l|(13)fi^ SciO)©!! bF0|cH>iS Ji^^if n}^^(i8)oi| Sjo^g e!7fA|5'|7fl £| 

oj, ^^as S!^7f 7^^^^ ^i-S^fo^ sa|-3DF# a-aA|7|7i| ^cf. o| lUj. -^71 s^-¥(il)7|- g-^^-a ^gc!- 



J7 0AO/ ^iz^ 

olfe^ aol, ^ JloK>|| SI a -gm MB«o|Eg ICP 4:>i:S-x|oj| a| , #ah^aho| ^^^h 

Til oi-i ^ atJE^ oF°sAH ysE*iifih LCD 5! TFT #oj|Ai ^ofth ^fi^ ^ . 
7^ an^K 
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tiii. S :ae}S -^mB ti[m^ti ■^A|oj|oi| &Ss|^l omsW. -felSiJel-g^ST^a) a^oilAI S^stfe ^ 



a«i2j Mi^cHi ^x|£|c>i ^o\s\m laioim sciaK ^^71 guisi 7H9^¥s 
M^\y\ flsH fltoiJEfiK -^71 7ii*i2j ^^^o||A^ 7^^s^7^l -iSAisicH ai^ icp ^ri: siaa^f. -y^7| sia 

eo| ^^o||AH Ais stta ^^El|S i-h'tiSSS JiS uHSS a^¥Sl^. •fe^^l aS^S aiae 4^o)|Ai JESSi 

0£ §03 U[o[9\, AV7| ICP SigSe) ^oj^0)| ^l^E|Ol ?J2]S| 

SiaA|7|-h- SIS 7|oig ^?^3^o^, ^71 ^l^tai a-^-^oH-^ z|7| ^sei Ji^ni- aim7h S^sja. £££v 2|2ie| 
^nh nf^ls^el °!7hs|.fc gofS ^S«WI ^isil z|7| ^£2| la^uh Stf7|7h i^sfsjcH Xiaol, -^^71 

a^-^IS 'T' 5!# Sjfe Sia SSf §3||0|es ICP 

mum 5i(HAH, -^^71 54tH2| ^^^fe A||e^oJ atfe -^Sahs -^^slfe 5!-^ ^S^S shfe s|S #allo|eg 
ICP ±^ &*l . 

xih s,^ ££fe xi|2S,K>|| siolAH. 4,^7! aejfe xi|cH7|o8 si*hcN AflcH £|s.sm| aiSSaJ SIS 31 SS«MI 
AflcHSh ^ 21711 s|fe shfe S|a Slh «sl|o| MS ICP ±^ 

X1j3S-0l| 9iO\M. 2|-0|=0||^ ghg 7|-:iiS "g^oF ^0|7| ^£.1- Ejii «H §J SIS SH.2^. SI'S 

MIS EQsife e>g 7F:i2i sf# Aiio|shfe ^H7^ -a^jsife ^^2.s. sia s» «siioi=s icp ^t:^ s 
n^soi] aio{Ai. A^7i sHuifit e^s ^u\s\ s^^oflt ef# a^Hfii »#^i?i7i *i«K)^ ass osoi aii 

Ssjfe ^gos aia gB||o|Ma ICP iSi>: 
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